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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent a satellite 
formed when an ink liquid drop while flying breaks up 
from adhering to a discharge face of a recording head 
even when a static electricity is utilized to attract and 
hold a recording medium by setting a control electrode 
close to a discharge opening and impressing a voltage to 
the control electrode while the ink liquid drop is flying. 
SOLUTION: When a recording signal rises, an ink liquid 
drop is discharged from a discharge opening 30 to start 
flying towards a recording medium 10. Thereafter, the ink 
liquid drop breaks up to a main drop 51 having a 
relatively large volume and a relatively large velocity and 
a satellite 52 having a relatively small volume and a 
relatively small velocity. The main drop 51 is charged 
negatively and the satellite 52 is charged positively. A 
control circuit impresses a predetermined voltage to 
each control electrode 71 with a timing whereby the ink 
liquid drop perfectly separates from the discharge 
opening 30. An electric field from a recording head 7 to 

the medium 10 is formed accordingly, so that the satellite 52 is attracted to and lands on the 
medium 10. Meanwhile, the main drop 51 being hardly influenced by the electric field lands on 
the medium 10 prior to the satellite 52. 
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3D ±a©*3h:^JkoRttap3 03bwt5n 

Tl>5 0 «6lc«BtmP3 0c:fcKaKi!ttHP3 0*«l 

»)Htyn^«<D$ijfflia@7 lAweftT^*. «m» 

Sffi7 lit. ftifiT5IMWiatt7 3*rt-LT+l kV© 
iEO«i7 2C»«*nT^*. BtHJn3 0fc3l*tt< 
/X;U (W>*«B) 4 lgPttCli, yx/M 1 rt©-r 

7 4 *inj»r* £*©*«***»* 4 otfstt-sn 
<toTSi&?n?» 0 ccTSB^^uh \±fr&w.Jiic£ 

1 0 tKOfW K 7 fc©HPlU\ »0. 5 mm- 1 mm 
[0 0 4 9] *IC, ffi|0@tt7 3 i:ffiiftlHlffi7 6 fcOl* 

TSiim-rs. 

[0050] aBSfli^stt. Ea-r^*a«x-^tJt 

j£-f 5ffl*§T-&^ MtmaB7 3 fc«»llK7 6©3QD5f 

basis 7 6 4 o ^sifti- ^ 0 e ©£ 

C©fli{50!l©gflT-«, MfE©ir5±tf»)fr5 3 0 

p s^c>r>^?Kjgttia:tbP3 ofr&%£iciitrrjRjg 

*UB»L, tMB©i5±#?>*»& 1 0 0/i s^k^y? 

7 3«, MS@gS, /WXWEBUnWtrt-U fEUM 
*fS©ir5±jb<»)J:»>3 0/i sft*p& 1 5 0/isi$f 
©M, SiS7 2©SE^«iJffiimffi7 HCflJiDU CftW 

«S7 2©«E*<+1 kVTfftSOT. feHM^S©ji 

s±#»>*o m s tLtzt% (offlmmm 7 1 KBiinsn 

4WE©g{fcfi, 01 1 <fc5tc&£o 
[0 0 5 1] *ic, *IOt0!©lif|B|coi,^T«wr*. 
[0 0 5 2] £1% EMhfl5KOt^TH7*«^TiMli 

-T£o Md-7 4 tcti^Ett® 5 let i.5k 

v©*E*»aiio«n*. iintcioTtes^i/H©^ 
i ovfiiK^h i t»fttr*t, «as^;bn ©a® 

#IlcflMtLT^4fc*&, BHtdSfCkOIESMfttl o 
©Tffil OBfr-WMI) Jcft©tfSrjtflB!g;£tu SESSK 
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ft i oaffiii&^/i/h i fcq&»£n* 0 ae^i/h 1 zm 

Sttttl 0©£®liR§^75S/l 6tgfetU HufEStm 
z<J>zt\c&iZ%my&fr\ 0««k03t<JB2S^;l/h l 

KK»£n* 0 <:©£#, tmmwi o©ga«ta«+ 

7 0 0~+ 8 0 0 VggT'fe^o 1 OffES^ 

•y K7©T^rST'PMLfc5, -<>>?<Dt±mic i DIES 

tffrftfcn, £ff©ftA,£ieftjK{t 1 o «x i- ? a i a 
io ±£#aj£n5o 

[0 0 5 3] JfclC. -f >*ttaBN(Hi©»f|5|CO^T, 
0 8 « J: tfH I Z(a).(b)Ci0*6 KPIIBKI&JE-t 

[0 0 5 4] SHBKlBTtt, ±abfcfliiJSJI|IlSS7 3fc«fc 

t>. $<jfflims7 ltttSEttBifti^nTi^i^ c©fc 
sntv* [gi i 2 (a)] . 

[0 0 5 5] CCTEflfll^S^i^^Sfc, if&lC 

®mm& 7 6 umaaafttt 4 0 *w® u mamm* 

20 #4 OlCfcoTVyOM 1 rt©-r>*7 4©— flWUM 

aaawtasn, tmm»\ oKift*»t>Tros*iMM- 
^sr?.±}g5 1 k««wic/>«i^fcji*i:**-r 

5-9-T7-Ch 5 2tC^S-r-5. ±?8 5 ltt*T- 

5>r h 5 2 Ktt^mmw 1 otrtM^LTjiBw 
5. ±ai©<t o k x mm®# 1 0 j&»sea / vy k 7 

A»5*^*«©T. ±S5 1 (ifttc, ^f7-f h 5 2 
30 [0 0 5 6] a»itSOiSl#5.^3 0;is» 

7 1 fcmji7 2©+ 1 k V©mE#BJio£n*. C©S 

E«i2g«(*i o©*BB*ffij:9»i,*fci&, ^-a«ies 
#1 ot»5i*nT»9i-rs. -7b-, jtK^»Lfc±ig 

A^tt>©T<l©mil©KS*l5i:A,ifS^-r^lSS!i 
40 #1 0±tcS^T5 [01 2(b)] o 

[0 0 5 7] E«i^S©fi[*±tf*)*»6l 00|isi 
tctt, -Yy^fSS©-5^±jg(itE0{iftl 0±£if3|-f 
5. *«»*tt>©-9-f-7^ht, ±ifi©B»^yK7*» 

a%±a<»)a*& 1 5 0 n s'&zx'icmmm#i o±ic 

[0 0 5 8] E»ffl^S©i^±« l »)*»5l 5 0/i si 
JMBtt. ftJfflHslSg 7 3©Utlci»), S$fJ©m@7 11c 

«mE«En*p^n^t/^ [01 2(a)] . c©s*©«jg 

50 TVX;l/4 lrt©-Y>^7 4©lHia*^Oi:fcJCi»), 
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mm 5 0 0 /i s VWm-VRQLt % C i: iSJtlT'&o 

fco 

[0 0 5 9] CcOidJC^HfiS&Ott, E<DgffiSffi£*i 

•< = wp % t±ma 3 o *® k> mmmmm i \ \cmu 

h*»tfflBB3 1 ©i±aiP3 0 ftjfiiC^V-T 

[0060] mmmit. wnm 1 otfio^ssft 

Ti5< 0 

[006 1] *(c*HMffilo^y^ j?x v hGfltSBa 
ffl»«#®*MilCO^T. H9*ffll^TRflir*. £©20 

MMK^ictlAa. Ska* 5 * 2 £ ± tfSg 3 ©usswc 
[0 0 6 2] 0 4 fciSLfc#We©MW8KM)7n -y 

*Hfcn««ic*aifr*jStt» «itN*i oo3&»6©gsa 

3©SQS«-PttfW»mi7 1 a) ©ON/OF F#J81£ 
fT&^ChT'&So 

[0 0 6 3] ^lO^^^i'V HEiSgg©®^ 
[0 0 6 4] H5fcf»Lft<MfWF07D-f + -hk 30 
1>T, MIPVl 0 0fr6>©K®{I*f SK«fcoTftl!U^ 

&#4 o&t-hmsiiztirc<Dtm&tz&ffln&7 1 

(7 1a) [*«J»«ift*4 0Ok-hB»KJ:oT-r 
>*#ttfflf SttftiP 3 0 Qflflktc&l* &nfc«IWHi 
7 1 (7 1 a) 3 ISm&gSftfM 0tffc-hffi»L 
T*»5tt3 0Ms»frSk-he»*IS»&LT\ fti 5 

»£*7-f3i:£T'£3o 4fc**6S0!lfc:43^Ttt, 15 
SLfcfflD, ^SMSMM Otffc-hBttLfcWX 40 
;l/4 1 ©tttbP3 OOAIilcKtt&ftfcffilftNtff 7 1 (* 

[0065] $uc*?£wtom2(»mmmic-D^Tmi? 

So 

[0 0 6 6] M25©g§ 1 ©USSffiJT'ti, -f>*«»#i»t 

tBP3 o^e^tc«-gi-r5^-<5>^ (les^i^s© 
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cvrztb-tT-?* h^ttajffi3 1 <o(±thP3 oimicit 
[oo6 7] ttftm i n%mm^y^'j^ y hsmm 

g©*§£. ieSim^ S ©37.-&±tf t> £ 5 0 /t s 

Ptf3ff'\<ott**IIH6lc|»<'z: ttfz-ZZ a 
[0 0 6 8] ^t*aW©»3©StfllWCOV^TRWr 
So 

[0 0 6 9] mliE©3! l *>J:tf|fI 2 ©*jK«Ttt» ffilfp 

mg7 1 «RtffiP3 o*ai»)Htrnaitto«ttTJ&'j % 

PK££nSfc©T*{i&l\, B13H, #f£Hj?©gt3©f| 
HSWKfcttSES'vy K 7 ©Effi0T*£So 
[0 0 7 0] C©lE^vvK7«, ft}^©lB^vy K 7 
fcEMlc* £&©RtWP3 0tf-9Ulcttj:j:3icKtt6 
ttTl^So &tttt!P3 0fctt» ttHJP3 0©T¥#*ffi 
*)BtrJ:5lc¥P9ll«<!>MmS7 1 a*^n^tiH» 

&tiTt^«. &%mmm7 1 aca, ttsEonfltw^R 

«ig7 2£D«Et± > B2^«ttl 0tOgffi«(iii:{iir 

[0071] doidt-rscttciOs «r>?ttMtf 

•***H*lC*0**IB«i»l 0±fc*3W*. C© 
fcii), ff7^ h*<qtaiffi3 1 Ott(±JP3 0#ifi{C{«tS 

So 

[0 0 7 2] &te*RWfc:*s^Ttt, WmS^tttt 

*<o««Aw«n«. s>j©m®t*E*ffiiD-rs 

[0 0 7 3] W±l»HLfcJ:9Kliaa<0lBl*»6S3© 
Hfi60iJtt, PtaPt3fflSLT*!lW«a*K^, gES^flc 
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WLT«W«St9)ipL» Jytimom&tplzMmn JMYISLI l 5 a, l l Sbt5&lf2#L<0]si?MiM K 
mizmE&fttlQZtlZZofctZZtUl&K), mM<P<D ffil l 6 a. 1 1 6 b<D&fig£)®^rtSttT-fl<DU 



T5 0 iintcioT, Dtajffi<ogE*ias%?7*^*<T ft®ii£g£Ki!iSi$£n> 'j>iz<tt>i®&m%.<o®fcm 

ttHW&«. «Bl*0^>*«ii««±»k-9'f- ^H«l 1 8 a, 1 1 8 bOMCIB*«rt*nT»« 

aim-racfcKiit)* it-r^-r h©(±ajs©Rtajpttifi [o o 9 6] gijfeje^^i/h 1 a, ^nentsnsiat 

^©M^cfcOHtaicK^cIfctfl?*, -Ty^ORtm^ $A$2ftfc4{I©D— 52, 2 a. 3, 3 afcfrttSfcS 

[0 0 7 4] S«lls«E?nsc:i:CJ:»)0^B3A73lRlJc|HHg-r5fe 

[0 0 7 5] ©T'£5,, c©ffi&^;l/h l ©3^0^±fflO©^(r8S© 

C00 7 6] m.T\Z\t^y^^V7-y\ 20 zimWL^ixXiS^. C 

[0 0 7 7] 0/^*^7f>l 2 0a±££?rf3l»2^;l/M!b< 

[0 0 7 8] ¥ffi£JBl£-f3«}:5£&oT^5 0 

[0 0 7 9] [0 0 9 7] $fc, IWaBSS'Ol/h 1 It. C©flB&^;I/ 
[0 0 8 0] 20 hlCE&tZ&mu-7 4lc&t)m$itf5-?Lt>tlTftW 

[0081] -r^o *LT#««K«t»)«nBEflaw*i owslt 

[00 8 2] ^M-r 5 4 {I©^^ K 7 Bk, 7 y. 7 m. 7 c©T73*ffi 

[00 8 3] S-TSo CO«3t*nfcB»«fl:l OtWt* 

[00 8 4] a At £££©«& 4 tfUKM-Ob h 1 ©SffiK&fitf .5 

[0 0 8 5] .J:5fcKtt5tVtVS„ 

[0 0 8 6] [0 0 9 8] 4fe<0-r>^fet^n^nWfSLfc4<S© 

[0 0 8 7] ES'W K7Bk, 7y, 7 m, 7d3\ -Yy*£Rtfcbt£ttHi 

[00 88] p 3 0 tfmmUfr 1 0 OfitflI*04BCbftoT4 0 

[0089] odpi ( 1 4 ooffl) ©$*-?*n^n4 

[00 90] 30 7 3 6fflEJlJ«ttfc7;l/7-<>'*-r7Tfc»K a^Lft 

[00 9 1] i^*PO»»#a»c«ll*nfc'N-y KaL--v M 2 lk: 

[0092] «TccT*wsEtfc*nasw*^0i3b*a . tsraHT^ft^ftsn&tttten-cvs. 

ffl °Jh£&-T ^->*i'vh lEaSBtOffiCHSfE^JJCOI/ >T [009 9] tm^KB^ V K 7 Bk, 7 y. 7 ra. 7 c©&q£ 

bww*. tan 3 0 a, tmmicitmM^i h 1 ^e»%onMi« 

[0 0 9 3] m 1 A.tt&m8&mK.&f&4>9i?x.v h t*K£Lfc&Hfc£5 0 Sfc, IftBSBftcttttlB&n^ 

EaS*©^©«J**35*fltS«fllffiB|-ea&S. © tciS'vy Fn.--y M 2 1 £«fcflfcM 

0 1 IKfi^Ttt, m 1 ©##0J&3W£3S2©#%0!| 1 <Dm*±j5<DM*-&mmT'*ttil.m£T'±fr 

ft^SfifiOCaMITtSCfc^li-pa&S. $fcHiJiE©&H M 2 6KJ:*)iitaiP3 0#3B&£tt5$fiJc£ft-3-U'> 

»r ##a?«!ii:ra-o»#K:fci:ra-©fiHt*f*bTfe 40 

*• [0 1 00] miz** vVyy^L-v h 1 2 eiat. m 

[0 0 9 4] 0 1 ±K^X. -f^'A* hlSliSS EftlWt^aEa'W F 7Bk, 7y, 7m. 7c©§(±{±lP3 

acSf^nT^S. COtS«*-b>y h 1 1 3©0^& [0101] £ 6tcME^iM^;l/ h 1 ©0^tiStfi, 

fflota, '>s<tti mtfm\mkzti%-$s<r>w&u *g8©#-r ks i 2 znzxs-twMtou-? 1 2 3 

—7 1 1 4 a. 1 14 b#*ft^n|51l£S£K*fi3££ft a. 1 2 3 b tfUlcWtg^nTisS . ffia#frftfeftfc 

Tl^S. *LTC©-tt©»iiSa— 5 ll4a,114 GflMBttl 0tfffijM^;l/h 1 frfifcRfclfiCTfc-* l 

b©lsl1Elc#«,\ tttt^M 1 3fr6fc? v*?Tf"f 2 4 aC<fc "5inf!*£ttfc7:r>' 1 2 4 b©a££tf;5:# 
D— 5 1 1 5t«t0 1 ft"fOjf LflBStlfcESMH* 1 0 50 5»S»gfffigl5 1 2 4*iIiILT, hUJ I 2 5^tU* 



[0 0 9 5] LO-MOU^hn-7l3li, ^-n^ 



(10) 

17 

Co i 02] &**jw!i4. mc^^x-y him* 
a©*? t>m**>vx-*pm LTm®ftm®zBf8. l 

[0 10 3] ^©ttS^Sifc^EUItco^Tti, W*. 
«\ *B*#I*!fl4723129*flE8« > |B|^47407%#H^iffl« 
KMS£tiTV*»*W4J50I*JB^TfT45 t»©#» 

>K33©*£lctt» 8B8K (-f>40 3WW*«tiTlf^« 

^4ffl*±#*-5-*S4>4< t-oOKftfl|^*ai 

B»rtlC«»*«j8fl*5©T*i«&-l*a&*. cOtlSO 
fiitfi. iBDBaBfcfe^T&rsftEaicioTRtlBP* 
^LTEa«**«'t'ti±ffl«*T. '>4< fcfe-OO 20 

ccffiiSfl^WxStffc-rsfc, IP 
f^ji«tMr&<0^fiJRtSA^fT4fcn5(DT, WfcJSStt 

fcunfcBB* orv*) ottaMMrtt, 

4463359*§BJ§iffl», H!643452624?BfflBfc:K«*nT^ 
5J:34fc©;b<iSLTV3„ 443, ±!2&ftffl®©iSa 

±#wicBfl**^©#H#tt»43i3i244tiii3ffl»fcE 

[0 10 4] i2H'vy H©*J*fc LTtt, ±Sfi©*W« 30 

stra^*nTv^«k54ttma, sss, mmm&& 

5*rS*GMffia!455833394im. *BftI¥2i4459600 
[0 10 5] !Eg&Bft^?t£ft*gBSftK 

wis b fc§? **r s ^ > * 7©f2^ 

4»SdEB'vy FOfi*t*)*tJ:9T, *©fi£*« 
fcTOrt^-ttWfcBrtSftfc-BOBB/sv Kfc LT 40 

a, ±aLfc»**-B^fc»»r set 
[0106] to^r, mm*frK.mmttizctx\ s 
s*& £ ©*3i«4»«*«B*ttfr 6 ©^ > * ©&& 

^tl5, EflKy KK»bT©Hia¥a ^«W4ai!l 50 
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n i: l*SU©MRUfc?fc Hi c n 5> ©ffl#£fcHt ic i 5 
ffiRtm^Er- K*fr4 oCt fcSSLfcSEBfcfrft 3 fc* 

[0 10 8] ??>t, f2fi&B©f2& ; e-K£LT«ii 
ft*©±aEfe©*©eat- kts w-c*«4 < , tssa^y 

K*-(««Uc«lW«*^l»ffl©a**t)«fc:J:oTT? 
fei^AV t02ET-SiWLfcii»?£OS45fe<D«fe*5- 
$fc(i, ®fe£ t fc£7;l'#7-©^4< fc*>-o£{ff*. 

[0 10 9] ttJ:BW8l/fc*»a©*»«lK:*^^Ttt» 

[oiio] ?6tin*T, *fsw©«flci««Ea'Nv 
K**fflr sisaw«*«AfcEa«ii©«ai: lt 

tt, 3>i£a-*tS©Wll^a«©liBaAfli*fcL 

T«^e.nsfe©©ffi, u-^Hi:ffl*-&fe-a-fca¥S 

fc ©T*£ r> X t. «t l\ 
[0 111] 

[0ffi©ra#4!HBJi] 

[0 1 ] SB 1 0##0!l©-r>*^x v h ££»■©«(£ 
[3 2 ] Sg 2 ©#*«©-< ^^i7h f2eSfi©«fiE 

[H 3 ] » 3 ©##^jo^ >^ j; x - y htemtnattrt 

[B4]H30Y>^ivh I2^SB©^Jfflig|5»©^ 
[05] 030^^^*17 M2g^B©»^ittW-r 
[0 6 ) SldMI J MHMrM©Y >^ ~>*x y M2SSB 

tcMffl^n^i^'N-y K©«**^rtBnaHT**. 

CH 7 3 SB 1 ©^S60)J©-T >t ->*x -y h l2ligB©^fiE 
*7fitWt9mVim®X'2b So 
[08] H7©>T>^*>*x'yhEflat«©Sffl©*jS* 

[09] i70^^->-i7h !2l|gB©fli'JSPg15#<D*3§ 

[0 1 0 ] 0 7 > ^ ->* x -y h f2^SB©lSff ^SJB^ 
•T5?Sitn0T'fe5o 

[01 l] mioMyWxv htaHtBlc43V^TMffi 
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